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hepatic damage, in contrast to the raised urea levels in
case 1, presumably related to his temporary oliguria.
The very low serum phosphorus levels in the second
patient during rewarming were possibly related to the
uptake of glucose by the tissues, coinciding with a fall
in serum potassium, as occurs during recovery from
diabetic coma.
It is interesting to speculate upon the mechanisms
involved in this disordered state of glucose metabolism.
A pancreatitis may occur, usually indicated by a raised
serum amylase (e.g. case 1). This is unlikely to be the
cause of the hyperglycaemia in view of its mildness, its
occurrence in hypoglycaemic hypothermia and the rapidity
of response of the blood sugar to rewarming alone.
Dehydration per se, while a potent cause of hypergly-
caemia in children,' rarely, if ever, contributes signifi-
cantly to elevation of blood sugar in adults. Hypothermia
causes a marked reduction in respiration,"·'· resulting in
hypoxia. Hypoxia and the consequent metabolic acidosis
reduce peripheral glucose uptake.' Presumably the blood
glucose level in each individual case depends upon
whether liver damage with reduced glucose production, or
tissue anoxia with reduced glucose uptake, predominates.
Since hepatic glucose uptake is also likely to be deficient,
it is easy to imagine the devastating effect of glucose in-
fusions in producing hyperglycaemia in the hypothermic
state, and of insulin in leading to hypoglycaemia in the
rewarming period.
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A case of very widespread emphysema, causing bilateral
retrobulbar orbital air, is described in a 5-'month-old Cape
Coloured child with bronchopneumonia.
S. Air. Med. J., 48, 1619 (1974).
Gross surgical emphysema after pneumomediastinum has
been frequently seen; and pneumomediastinum resulting
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from bronchopneumonia is known to occur. A remarkable
extent of spread of surgical emphysema is shown in the
following case. This is the first report of retrobulbar orbital
air resulting from such a course.
CASE mSTORY
A 5-month-old Cape Coloured male was admitted with
gastro-enteritis and bronchopneumonia. There had been
swelling of the face and neck for 24 hours preceding
admission.
On examination there was gross surgical emphysema
of the chest wall, neck. calp and face with involvement
of the eyelids. Slight bilateral proptosis was also present.
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Radiographic Findings of retrobulbar air were present. On the right the trochlea
for the superior orbital oblique was delineated (Fig. 3).
An X-ray film of the chest showed bilateral patchy bron-
chopneumonia and an associated pneumomediastinum.
with gross surgical emphysema of the chest wall and neck
(Fig. I). Lateral X-ray film of the skull demonstrated
Fig. 1. Bilateral bronchopneumonia, pneumomediastinum
and surgical emphysema.
surgical emphysema extending along the .fascial planes
in the neck to the base of the skull anteriorly and
posteriorly. The scalp was elevated, and air was seen
in the face and upper eyelids (Fig. 2). On the antero-
posterior view of the face and skull, bilateral crescents
Fig. 2. Surgical emphysema in neck, face, orbit and skull
Fig. 3. Bilateral retrobulbar air showing trochlea on right.
The child recovered rapidly on treatment, and all the
surgical emphysema resolved in a few days.
DISCUSSION
Bronchopneumonia may be accompanied by segmental
areas of atelectasis. In a young child the pores of Kohn
are not developed, and the atelectasis cannot be relieved
by perfusion of air from adjacent aerated regions. Thus
hyperinflation of segments surrounding the atelectasis
occurs. The smaller the areas of atelectasis, the more
localised is the area of compensatory overdistension.
This creates an increased pressure gradient, and alveolar
rupture with pulmonary interstitial emphysema results.
The escaped air tracks along pulmonary vascular sheaths
to the hila and mediastinum. From here it can follow
an easy path to the soft tissue planes of the neck and
more distal regions, as it did in our case. We believe
that it must also have tracked along the vascular sheaths
to the base of the skull and through the inferior orbital
fissures to reach the loose alveolar tissues surrounding
the eyeballs.
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